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U ^A±^£ft6fc<,>^7^£#Ji£ggl<!; itw 
L/Sta. y*9A&^£ffe>&u^JliS&#a>6:aSfflil 

*s 1 tela©© y * •> a-;xs?&. 

•r 3§t*s 1 nm.2 ©t»ma» 1 ^cciats© y n a- 

ci«*S4 ] BuiBitga^ 4>& < £ y ?-)At^ 
*f^#st. y**A£££*ffi&&i»*«D. 

t,>-rn*> 1 JS(ciB*S© y ^ A-^mjfe, 
[»^S5] wis a £££*fts#jii7c&£# 
w-r ssb«*5. 1 v * > yafi*ssnc 0 mm*, x ? 

> ^oJte^rigfeLh©^R©^* 6 ess c i t 

r«man 1 tjm4 o^-rtiip 1 ^tcieigo y a- 

[ft#JS6] sjibus*©. y** a 
S7c^ ^siujy^-fAt^^^/au^jiiTE^© 
pa < 6 4> o-rft*> 1 iiiRWfcx 9 * > visxitm. 

irtS5©i>rn*i^KiBtg©y^A-:*;m?6. 

[«*S7] f«5Bftft^±«LiEet*t|S)-f 

an©$m{*as©ti;*© (s^oij*^gai§s-ccD) g* 

ii&i* Rma x© 1/2 i*^¥±^BSR a £©M#. 
ftfii«SiES*tira©ffiSt© 1/10 OTT* 5Ci4 

nmtr znim 1 ©w>-rn*> 1 ^tcgeis©y 
■^A-^rfe. 

*)<D\k<D&*n 1+ (4nRa/L)*l. 40 

0 5 fcUi-CibS C <!: ZttWif? -5fi^ 1 75M7 ©OT 

n*» i ^(ciBts© y ^ a 

A £g&«f)i <fc 0 iSt^Sft@*SWft: C 
i*«F®i-r*i«^ 1 7iM8©C»Tti^ 1 JaKiBtS© 

[ItSailO] UfBy^"?Ai^€r^S#JS7C^*s 
T^S-^A. -5>^*S^A, rfjy^A. ^MI-^A. 

^v-^ a. xx. is. -owj*. ffiis^eiaiRsn 50 
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6 ©lifti* 1 3S(CIB*£© y * a- 

tifjjaain uiBy^^Ai^frfp^a^^sjc 
^e.fiX**mgi5t**s--?^ > m. ffi. 
a^. &. n^-cji/h. joa *>yx?->. -ty^ 

r sulfas 1 7*M6 ©v>rn#> 1 JitciBig© y a- 
m^mm#m&. xx. xx-txvx^k. xx-sa 

3 nt c i r zn?m 9 tciesi© y 
^■5A-^m?fe. 

[s6#^ 1 3 ] B5se»em^sp©{#^*©iiEoi»m» 
micm^zm^^ >^*©*«ss^f*j. ^jgis 

2 (c ibis© A-^mvfeo 

cts*3i 1 4 3 Bfl!2iEg£«jiR-rSiEffiTse5ftai y 9 1 

^atesr^wltosc t*mkh?z>n?m 1 ccib 

tg©'j^^A-^m?fko 

[ss*«i5] manmmmw* mmmtcmMLti: 
u» y^>j7AY*>€®ift-c#5*J3tm-r#TaLircy ^ 

tiros c i*^® i-rsst^ 1 nm.8 (o^rtiffi 1 
^cciBig© y ^ -5 a 

TcSRi y ?-?A<!:^^6«CO^)S7ca**«S^<!: 

t/cwu y^^Ai^=&fpe.*i>#)igi5^6ta^ 

1 7 3 «aiaAS©««jffiiSLiESi*ft5j-r 
^fP6>ifei.^ei7c^©^W*^ii50 C i 4«f® t?z> 

nm§. 1 6 tcie*g©m?&mmffi. 
[ m*m 18 3 tat B*iffi*ii9^© y * v a t 

i-rSIMSll 6X»1 7 {C5fi«S©^?feffl«g 0 

[it*«i93 priB^ffia*. i!>&< ifcyf^Ai^ 

#%ff-5^Jli. y^-?Ai^*^6«CC>^K©. 
^e>«fiK$nrt,^C«!:4#®[fr-5iS*]«l 6~ 1 
8tCiB«©«6ffi«ffi. 

[»*^2 0 3 urtay^^At^i^s^fliTc^^ 
ftzm^mi 6~ 1 9 KiBts©®tefflm«. 

[Bt^2l3 S?iB©ffi*©. '^fAi^flfS 



(3) 

3 

[133312 2] UfB^fff<b*fUE&£2t|nrf*1l@ 

«®<^m»s?©ffl$<D (g*uj*>6&ais£-c©) & 

*SE;* Rm a x© 1 /2 JnfMMTiMiS R ai®i 
figflMIEgSMISIOSlSi© 1/10 feiTT* £ C 

i4^a<b-r*it*ai 6~2 1 ic&mommmmm. 
[ mm 2 3 ] m&nmgm<Dmm#®e>m $x.mi, 

OCDlijCD^ni-r^NF. 1+ (4nRa/L) tfl. 
0 5fcU:-C**C£&'f$&i-r£ltj*SHl 6-2 2 (CIS 

tg©«%jis&. 

t it#js 2 4 3 !5riBAffi©*ma5K . gja-c©<* vm 

C 4 4 T SlfcPH 16-23 KlsatS©®&JBfI 

*;u^"i;A. xho^f'jA, /<y>)A, 5/i)3>, y 20 

s-««±©7c^-c* * c 4 t-r sussaB 1 6 - 
2 1 tcietgcDUffefflitfe 

^6fi£5«m§m^i''5 r ^. M. IB. 

ft. *PA. *>XXx>. 

'TSIUMI 16-21 tciB4S©mi&JBSffi. 

n^mnwmw. *x. xx-txvx^, *x-$& 30 

6«fiR3*l-C(,»SC4*«Fa«frsa5jai2 4(Ci2l8© 

[ i»#JB 2 8 ] gwjtfaMffottcfleaxc 

7{c^tg©®ifeffime. 40 
[IM&B 2 9 ] «5i2iE©£*S RS-T U 
■5A3BR*dWL/-C0»SC4%^4rS»*S6tCiB 
^©mjfeJBiiS. 

t». 'j^^AW^^^Sjarti^mrwmL/c;^ 
n-ct^ci^r^i-r&ii^i 6~2 3«:ge«©m 

[000 1 ] 50 
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S'J^^A^^fetcgiL. 2tfifc^©gS0iELK: 

©#fe££8Ul* C 4#-et*StS©{£T£81*S C 4# 
*Tttfc 9 9-9 A=&«jfcicHr S . 
[0002] 

im&>&.ffi) ffis. *fiii*«:d**i*co,©*wn«: 
J: siasa*-c«»©s«^b&$^ d s ojtfe&jWiig s n 

4&x*;l^-*^x*;l^-tCg8ftl,Tl»*:W. «[ 

j»cff o r c o , m s n s /c*§r tcte'Jcbmwffiv 
/B4 Lx&m&jjX'$>z&Etfgt)&-&mm< l c&mistc 

x. NOx. SOx. 0tfbMK«cf«$tr^M9»!tcfll 

a-cwx*;i/=^-?gs©-^m?fe©pa^©s*. x** 

a^-y^U3>tfa-it-^>«7- KXn 

7-W»^«»«:4*©sK-3»XJU«S©aj8l{Cfi! 
J8T*. 'M8 • «ST?«14fiB«c-^««ls©W^©S**i 

[0003] 

[|6W3&J»iftl/«fc5 4-r*Pai] JJEXttttCD^CWft 

4©-c#4';5 1 '!>A^^>««fe«. ^siy^^A^ftg 

?BS^Xm?lfe4 L/-rasa©Wi/» 'J 9=->A^IS?rftS«: 

«c> s*ss© y ^ 0 ^mmm\t%^tj:mmitffiu $ n 
rt>i t y ^ -5 ^-•■xmmtfttmtcmm 

l«4©Oi-3tt, 5<taitm©iS'DJMb«:«J:o-C^*L.. 
i»©£Il(c«t5, y^^A©^ K5-f h©^* 
«I^.^C4{Cfi£3aL-CI,^«,>^:J&-C*^„ y^^A©^ 

>F5-f h*sfisg^-c. ms4iEe*s^s-rs4«?a© 
z. ^?tiicuxi>7 : >t :; 7j i-otfimt&ifoi.cjzzm 

[0 004] y^-^ACBa&tt^iL^K^-f 

h©%^*ffli^.Sfc»K:ftg«: y ^a-t^s-^a 
ft4-©';^^A^4^a-r^^t)K3n-ct,^„ l, 
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5 

< bKM -y X t »fc t ><Difim&.X * -5 . 
[0 00 5] fte&C<;^A^£*£JBTSei<»:L-C 
W. fc£*«!fcl§H36 3- 1 3 2 #§§¥5 
-473 8 l-«f&$8. #g§¥5-190 17 l#£«ft 

i-KSsnn^. L*>Lft#6 t ©sccy^^A^ 
*G6flit,-Cfc5tfiltm*< OiB-r^^tcftffij&sE-ffi. AXIS 
*<9iEU 

[0006] #13836 3- 1 1 40 5 7-S|&#8tC 10 

«3&i*tt*7.>t'5^A£. v^^^t^itLHi^m 
iislt<!:©ig££i*£{*£*<*£ L/c*g*s^sn-rt»s. 

*5.=.^A©Ig®, iRffiKiO y^->At^fe<tt.ttt» 
[000 7] MK. #HI¥5 - 2 3 4 5 8 5 #&$RtCtt 

u^-^A^ai^^Jasswo^ffiK:. y?* 

7=> F7>f h©tJrffl#4>&< L/. ^«!j*4iS< . 

h . «>tt ») *«-C* * U * * A£JS«?tBc«K: J; 0 & 
5g. iR«8*< OilL/. ##Sttfc*ra5©il&?g*»*1*©* 

[0008] &fc. JOURNAL OF APPLI 
ED ELECTROCHEMISTRY 22 . 
6 2 0-6 2 7. ( 1 992)ICB, SI*x^> 30 
?98ML1t7)l> 5 - *J Afgi&flgtCffll,^ U 5^ A-& 

®a©si^3nri^. l*>u a >> >\>ik?k 

»**riU>*r t3m&<DMkK>iE.LV7 * 5 - ? A|g 
*5^itSJiffi*i8l»)iR-r^ l T^5-^A55tcaSSf*SA 
•5. *mft©<£T££*>K:f r >F-5-< F©J&g#iSC 

i8r©m?fek»§e>tt-ct»fci,>. c©«t5tc. x*;i/*--gg 

&©ffl3g#^S£ft-c^s©cc*fLT. JBHtct3*fc* 
m&r^-tmm&zmox^zvwmmxihz. 40 

[0009] (^©BffJ) ^ffcSUK, ±&©ISiS.3* 

[0010] x#f&9!w3&ftmi$©'; A©«fm?gss 
tc J: •S&fMbKy ; a$i©lfc£K: J: •5Jfimiil©ffiT : &8>* 

zm-rz y A-#m?fe£g«-r.& ci^gwit 

[00 1 1 ] 
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< t *> y ^■jAi^^rfPS^TC^i 

[0012] *^©y^^A-^m?fe». ft 
1 1> y ^ s a £ ^jutc* i y * a i 

f£&fcl>£M7C^£#l^^£L.-CWU y?-9A&£ 

tix^zct&mt-tz. 

[0013] ±i2ra®^=Sr«9l^< . » 

m&zzmtitcmm. y * $ a <t^{fr «t y ^ 

TSCitCto-C. y*£A©^>F^ b<D&m.ifim 
gl^©y*^AI^m?fe^6tl4C££Ji<^<: 

[0014] BP^ t ±iBraS.^». ftg. -fe^-U-^ 

mm. mmmhZMtmmm. mm* -x%^>&< 

A£^fe?rfp^#Jl7c^<h y f^-j; A£^*ff 
STC^f.^Sia. y*-J>A<!;£££ft^&i,>#)S*> 

m«:j:*)M&:x%z. coi^tcftfiBmrngptcy^-jA 

B$© y ^ ^ A©*fWS«fc J: *Sfcf9{tRtfaS©#££-C 
©. «St6©«T ; &«l^-SC£*irtf.5. 
[0015] $e,tc t *^©ft«itt. S«?8t£«L,iE 

y * * a £ h fci »^js7c^©sw**is < -r * 

CittifgLU. 

[0 0 16] y^-f A£^*^S5c#*»6ft-SftS-C 

ft®$tcy*9A*swttL^{bLig3gu fiim^f 
{cy^^AdJmpjS^tcittasnjDJifSL. Sc^b^ec 

£©»«HbW:, SJt:f4©ifi5l,». yf^Ai^iff 
[0017] Sfc. *»W©^S*. y^-?A£^«r 

^^^^^^^^^^©sm*. ^«s>i-c. y 
^■f a ^^^^^^^^©mmgptttc^s xm 

[0018] C©«t^&ftg£T*C<i:-C3ltmB#©y^ 
■J* a £ ©^<btc ct-si^i &^^f© y * A©^a«: 
J: 5 iRJS©ig 0 il L 6iS * i Jg^fi5@*»ffll©I-C # -5 . 



# 



arose mmmt<Dt&tmwfim7L. as^ 
k:x ^ 5 1 > ^ i-cDiaaisrr c i k: «t -5 t s tctfca 

Se.CC> fiffi©JS#. fi®*©y3 1 '5A4^#£fE.&# 

Stc^sv y * ■> a 4 e. &t >#jg7c*©igs© 

[0 0 19]J|gK:. y^A4^*{**#Ei7C&* 

^mrzmt*. mmm-wmi,. t^u^m^K. 

^»^^s»©^m«B&«i* i - 2 5 w t %m& 
m&L. y^^Ai^^fpogc^jsjcig^wrs 

fflhrnt b r«. jssa©/h3 1,> *>©©:£#iijisj£*# 

*Ll>i»SfSHrt*©igS5ffitt. o. i«t-c*s. 
©«mfiBMfl£S#£fc>-ii-s©#m>. 

[002 1 ] SUSS t£**«cJBtri«*m 
[0022] 3 6K*fc. *^©*e». MtC^j: < 

tfey^^Ai^j&fp^^Jii. y^fAi^ff 
6fci>£Hi©. ^€rffl«<»rfcJ:c>. ctttt<fc-,-c\ ft 

[0 02 3] ftg©> y*$A4£&*fPS&IS 

Kite x ? * > ^Ttttt n«feLh©^«©^*>e>fi£* fe 
©ilttil>. C©*ffi(CX5.^>^JfflSS:JgK:!!rr 
CiKiot, ftffi©^ii«*:S«8*JCCit»*-r5C4 

[ 0 0 2 4 ] *^W©«S*©. y^SAi^&fcflES 
£J85c3t. feSlritty^^Ai^Sf^ttl^BTCJR 

*3i*?wccx y ?y ?L-c$m<ottmwmiffii>z>c t 

fefFSOO. S&©Jt*M»*ii5tf>*c4K:J:-,T/fi 
WB«DRiett**««WO«««]t*Tlf . *c«C*E 

is* Rfttc b . <©is*i>- -f * C 4 #T 

[0025] HflJ&tt*KWtt*iB«£S»fc:ft«aiiii 

[0026] -ec-c. mmm&mvEMtttfa-rznm 
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xmzRm&xoi /2 ttp&mw-mf&z torn*. % 

[0027] tit. nwmm<o3&am>mmmtc*i-?z 
#gi5©^^©ttj&s i ofcrF4-rs©##*u». -ru 

fefc. fiffi«ffi©5Si§SiS©*<*Rmax©l/2 4«*M> 

^F^es<i:©M*i. nmmmiEmmisom&a i / 

1 0 J:0^#l^^-Cfc. 5^SP©m«fitS3&^«SU© 
[ 0 0 2 8 ] X. ftffi*E©*«#»©3l«**^-fe 

s B?r©fts*® *a 6 (c^ s n s £ *> icrnxm $ r m a 

x £ iMWTO&S Rai £sta9 U -e©«&ft«£flj 
-f hfi£g#iSC *) gl,>*#r&aft«©-* -f 

20 &«a&#*"C©) Rm a x© 1 /2 

i^tSSRa 4©M4. :ftffi©-»M *A^&4©I8JK:. ft 
SSaottBWStfifc. o£91ie^ffi©igS{*8B©ffi 
3©fc^5li$36>6«^*S*5ll>fcfe©© 1 /2 4*<0 

/l 0fitT4l/fcate4?4 l-^WtlKWC 

[0029]lfc, *ftW©ftg«H©*m«:85©ffl3 

L^/c0©0j©»*n£-rS^. 1+ (4nRa/L) 
30 ifil. 0 5feLh£-rSC<b«»3!bC>„ 

[0030] mtcmxinMomm. fts^six 9 ^> 
y«ai«c ir-rts 6-rc & k j: o-c. aa©sj&tt*Wie> 

«1f -f i' A«Mlr«8iXtf -5 C 4 *S"C# C <!: #t>fr -> 
1c ^E8c«lir©ftS©^fi3 4-9-^i'^*©ffiB8* 
H8©«fc5&5 s -*#»i5ti. 4><C4Wms 

2>m. 1+ (4nRa/L) *s 1 . 0 5«±. »*L-< 
Bl. 1«±. «fc»)»*L<ttl. 2feLhK-r^C4(C 
40 iot. •y--<4'^^*i2{gJW±K:<*!y r '5C4*ifc*>-3 
fc. H8-Ctt*^©ft®©y^^A4^*fp 

■57c^tcr^5x^A*ffi(,». sax^^^^accr 

(EC-DMC) fti^li^af U>*-5p 
^- h-v'X^Jt,*?-**- h (PC-DEC) jg^jg 

s. 

so [ o o 3 i ] x. *«wr»fte©ai*sp«:. Siar© 
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W&m& U * $ A <b ^££fPS £JH «fc •) igt * 

m^f£©iigas»Ji6K:fc-5. 
[ 0 0 3 2 J X. JEgfcUlJiWSiE&TS&StK: 'J *f A 10 

OAowai-c^fer. AS*©',) 9 L <i7A£-£#£fe£7c 

[003 3] tttcZhtc. nmrnffiz. <)?v&j*> 

ftfcfc^-c. ^m^Ftc^Ttb-r-su^^A^a^mw^i 
JgfeltL«:< <&«5. ritt^'J^^A^SJtLr&mtcgF 
#rt&<fc*J^1&^li£3ftS©£Ki3\ 

©#*>67&fiS<*ftTt> ftg<D^StSa«» 
tt©BSS4>8J;tS8im*>&S. 
[0034] «T. 0®£#J8L&#6 t #183© * 
■}A^*mrfe«:-3i»-c!ft9i-r*. 

[0035] 02Stf03tC > *R!9W>V9-9± 30 

-2tfiifcK:#3®{C&ffl U#Sft@©-fll©8iffi#l5£0£ 

2 &#0 3 tcfct^r 0BB_h£«©±aHc-fe^ 

[0 03 6] 02 (a) {CTFSnSASti. yf'JAi 

^*^p>^u^i7c#%$wr io2i>;?-) 

Ai^fe*^f,i&t»^JS7C^6J5£-5*mSPl 0 
^Sftfc:ft&©it£-T*-5>. 02 (a) testis* 

Ait^^s^TE^^w-rsastt i o 2 <t££<t 40 

*>#m8?«*{cfiitffl<*ft. ustfg-rs. c©?awifc:<t 
^wr^astti 0 2©a^ts^msi3&^-rs*s > s 

m^Ky*£A£^£fp6&t»£JS7G3l©JIl 0 1 ffi 

tfiX o y * 9 A i S^JliTcgSfc^W-f SSM* 

1 0 2©m*?ffi#^©lft?g#m6ft£C±teft*. 
[003 7] 02 (b) JC^SftSftSti. 02 (a) 50 
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©^fi£©ftffi©^®«: ^•S A<h^4fp6ftt>^l7c 
Ml 0 6*ESL./cit^-C*4. C©i&£. 02 (a) 
K^sn^«fi£©fig©JS-&J: ») MJcftSaffitcffiai/ 
fc';^-i»A<!:^?rff6ftl,^)S7C^l 0 6tC«kt.r > 

[0 0 38] 02 <c) K^SftSftgJi. 'J?->Ai 

^*^s#g7c3R*^w-r-s©«*ja»t i o 3 icmm 

84®S^lf ^> 1/ . 5fcftmi$©J5lc;£ J: 0 ^-tcRflrKif 

[0039)02 (c' ) (C^Sft-S^gW:. >;^^A 
<fc^£f^6>fc^£B^ifc6Jt£**?i§W*l 0 icon 
MtC 02 (c) CC^3ft*:©g<hPJ8&r§ffil*ff5Ji5 
L/c*>©"C*0. CCig^tettiTSPfcttlSlL-C-fe^U 
-2<fcIEgasEai*ftr4><i:l>. 3imSB£^jIfcl,TW 
BCCjg1<feg*l9:WS02 (c' ) tcjK3fiSftffi©mffi 
fltJiEH:. ^^W7>»K*R^-b;l,^a)lMmS^JSK©ft 

u ©«a^fi©tt*n©ffi-c «t o Wto-c * s . 

[0040103 (d)KS3n4ti(J. 01 (a) 
©«tiR©ftg© y^'J'Ai ^&£fP££J!7£58£^r*- 
SgBtfl 0 2<t y*9A£^&£{1:6&l,»£Jg7c3g*>e> 

fczmmsi i o i <Df6itcw&m<Di5^mm#m 107* 
awteftg-c**. y^^A<t^4f¥5^S7c^4^ 
1 0 2&?mcmv-< 9j\,-c<D&&im-cm£i 

J^^Lfctg^tCfe, Sl^iB^tC{i|iD«$i©igl,>S»m#Jl 
10 7ttiII8tU *f^OfiT4J:»)«iAiCi*st?t 
4. */c. U^^Ai^^i^lTcS^^Wr-SSiS 

tii 0 2©m^Si^©)BiSifcEe±r-sc<!:*i-cir-&. 

[0 04 1 ) 03 (e) tC^3*l*flS«. V^fAi 

^*fp£^jS7cgi*^r-r-5>aJtt 1 0 2*®s^»s 

K y A<b^*fpe>^t>^7cS 1 0 6 SrESU 

«s»*f#t)f*©*t»»«fl« 1 0 7 r»at/fc:ftet? 

5ia&«i-!f-/3'^©^»)iIL«:«fc4. ©ea®T?© 

rasi^gu©^mse©(gT<i:. y^">At^*fps 

#Jl7clg*S*^*aJMl 0 2©m)g«4"^©J!tt«4>. 
[0 04 2] 03 (f ) (C^$n-5ftS»» 03 (a) 

$ ft * ^©ftffio^^gpift^oiSt 
1 0 7-c»aLfcfli-ca>-5. msa$©*mfii©(gT=&«i 

^> y9^A£^*fl:S£yg7cigfc^T*m*l 0 
2 ©^»^4>^©iftSlfeE«±-r S C4*iT?*S. 
[00431 i3 (g)(C*3h5tfitt. 'Jf'i/Ai 
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££*fP3£Jg7G^<!: 'J^A£^££fFf>ft<<>:&JS7C 

(c) tcin;?ft.sjie©t§^©«J:5K:. 

JTCt*. y^Ai^Srft^s&IiTegi 'JffAi 
£#£ff 6ftC>£HS7C^©££ 1 0 8 4fflU5C iK: «fc 

o-c. ^©aamSBg-c. y^A£££=&fp6ftc>£ 

«Cft£„ CCT, ±fB'J^'}A£;-£^STfP5£Jl7C^© 10 
SB^tt. y^A©#J/B3&irFtfftl>«J:5K:. 5 0%« 

&Jl7og£ ye^A££££fl;e>ft^£Jsi7E§t©Xv^ 

>yjt3tfnnftft«. '&R3-v*>>fim&-e. 

[0 044] 02Rtf03tcr*ni*ft.&cfc5ftft@*& 

ltcfeu-c. 2 o 0tt£«cy*$A££&*f£6ft(,»# 
STc^etfis*^. 2 o i y A«t^* 

ftS^7cJ??*£*tr *SM**6fiK*)I. 2 0 2 tiH 

s. 2 o 3 itm.m. 204 (ms?i£> .205 

tt-fe'-c U- * . 2 0 6 ttfigisi^. 2 0 7 fctiE©^. 
2 0 8«m?fe-!r-X. "C**. ft. flffi2 0 2<Dt8J$tt 
0 2 RC/S 3 ^ ^ g ft *jt&©#fifcK* * 8 Sfc* 

[0045] ^^©ftffitt. 'J A£^££ft:*£ 

si7c^=&^wrssu««!:y?^Ai^4^e,«:(r^)ii 30 

7C^^6fi£-5*SSP^6«fiK$ft-Ct,^©-C. 3tftm* 
JSOigUTfc. y*$A£^£{1^ft»,>£|gjc3&!Pe> 

sssamsisttttsSft-r *ci^<, *mt6*«f#f s 
ct^rsr. ^SfcfcfiB#©^^©.i:#?£8J;t. x 

[0046] smuoftttis. 'j>tt < <t *> y * 

■>A<t£££fp.S£J57cS<!: y **A ££££f¥*>ftC> 

«cl>#JS«:iegL/c*mgi5*>e»fiSfl!!l©ffl*^*J5l# 40 
ffiSftTl»-54>©T?*S. 

[0 04 7] HB*©ft&£l/-C«. y*$A£££*fl? 

s^isi7£^*#wr^«*fc«?g«©ajw©«sgiJK: y 
^^Ai^^^&c^STc^^iHg-ri^. y*£ 

A£^£fl;S^^5&*^irr *»**>6ftSJl£ y 

A i^&fE 6>ft U£JPi©j|ISSM*±K:01iS L//c 
©£. <**>«:. ±ieftg©iE«i<!:»|oj-r.5^S 

k. y^^Ai^4^6.ftt,^S7c^iegL--c^ 
[ o o 4 8 ] ±a y * a & g&efE*&ii7c9R«$w so 
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-rsSPtttctt. y^^Ai^^fp-s^STc^^. y^ 

*£. 

[0 04 9] ^^(C. Mia-cy^'jAi^^s^ 
J:D. ttCWD».»Wia < C. ±iB©S©*mg5*»S 
LT. ^m©ti9iIl,T©Jli^iD^£#58^&®* 

[0 05 0] <y^-i;A<!:^?rfge.%t^lS7C^©E 
g> ST. y^A£^£fl=£#JS^fr<E>ft£gW* 

SrftSSttiur. cfttc&Ji4t&i,-c. 'jf>Ai^ 
#£f£6£t^Jl:7c3l©I2g-r *:£&©— F5*WT«:|» 
STf*. ±iBy^^A<!:^«rfP63a:l»^j|l7C^©ftS 

©iEetwinirs^s^. a^sutc. Ear-s^u. 
«T©^a*s**. 

[oo5i] y^^Ai^4^4^js7c^©-r3j-wk 

fiftSjtf. y^A£^*ffe,ft(,*£JS7c3U:DlS;i,>i§ 

^tc«. y^^Ai^#*^#jsjc^*p,ttsgm* 
y * ? A £ e> & ^^jS7cJR©«©^tcar c 
iicio-c. y^^Ai^*fts^®7cig©-si5*y 

* £ A £ ^£ fP€> ft I, >#S7c5R-cg»-r S C £ #r S 

afea». jgjfcfca-mra. &&*©&©*£«. & 

&©iaSft<h-«:j:o-c. 8HKS-r&c£*5-c#.S. rftft 
*>. ?g«tca-rB#H%s<-rft«g«!*^<ft»j t ?g 

&*©&©i^*±tf*j!pi^©iaS£±tffttfai&E 
Io©iIg£iI«>£C £(cft-5>. 

[0 05 2] f6©ES^£L-C«. y^9A£^&£ 

fP6ftt^ii7c«*^*TS®*. wsm?*. 
saHBBt»&©. m^tr-Ai». * 5* A 

IS&CVD (Ch em i c a 1 Vapor De 
position). SECVD. ^XvCVD. U 
— !f-CVD. ft£'«:«l:OS0±K:tS#3#^ffi*sffi 
fflt?#.5. *fc. ^^y->EP©Ift£'©^T©. y^ 

■i? a £ ^ * {1= e. ft t > sMium z s wr a >f > ^ * -s i > 

[ 0 0 5 3 ] f6©^atc. y^A££££fpe>ftt,>£ 
B7C^e>RSSStt*am(*<tL-C'e©S$ffl^. *© 
±Ccy^-i;A£^*ffS3feliS7c^e.sK-5@*. 

-^fy>^. ®cain^#. m^t-A^. 

-^*>t-Ali©. »CVD. jlgaECVD. ^5X7 
CVD. X^y->EPWft£-©3— f -< ^-ci^ 

is-rs^SfeSffl-c^s. y^-f A£^*ff6ftt^ 
n?c^*>e»)jSss»©0«£Lr«. s. is. 

[0054] {y^^A^^^S^ISTC**!: y^-5 

A<t^£fpe > fti,»£ii7cs&> y^^A<b^*fps^ 

g7C^£br«. TJUS-^A. V^*5-"5A. 

a. ^-hy<5A. *;u->oa. *ha>^£A. /<y^ 

A. ->y3>. Wvi'jA, is. -O^A, 
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[005 5] y^Ai^Srfpe&o^jgTcStiL/T 

tt. x «. 18. £. ft. 

y j±k<£&z<'ze>rjii,>mnm*t oxaf t 

[oo5 6] a t-£&irtz&&7im>s:&m-r 
z>®i&>*>i$ l z>fkm ±ie';^^A<i:^%fps^S7c 

mitrnttfimt y^^Ai^^fp^isjcJR 

£^?rT*f&*. Sfctt'J^-^Ai^^^iljc^ 
<t 'J5 1 ^Ai^*fpe.!6:C^)S7cm<Z>^fiD©^{c > 
^#SliL/r«fli*4mi(gglL>s^-7^*il^b > WIS 
SrSJSJjIlLT. ttSfclBgl^c^-* h£. y 

[0057] iss&mmt L,xm®H6fH L i&m?z>m 

l^tt. mS?ffiK£3£tcfc©*i$f£t/<. fciitf. *y 
rf77Waxfi/>, #y 7 f <be>; — T r >. #y 
x?-u>. ^atru>. i^u>-^*u t»a# 
y v-, ifu>-^ofi/>-yi»-#'j7-, 
->y3>nfjit&<!i\ ^ifscttf-cts. cne.©ffe 

IMS. &£'©#- *>SH>#MSS*&i*£8S 

jjab-cigmi6£3fc#-r*©##£L(,>. g^ma? 

fcfllOtltf. *mtt#m>©r*^&ifSa«>6tlS«!:* 
•5. 

[005 8] ±I3IS»JW<!: OTffil&Stfv* fcGWTCt 

s#. c ttttifcteffi-f SJt^cctfc^r. ess 

[0059] ±ia*ma*ttt. 4>& < ± t&Btf y * ■> 
a <b e, <c i ^B7c#g-caa $ tin > *i£titt-c 
*5ci«sr*5. *msM*©?fa*£o-ctt. « 
1*. Si*. HUSK. ^>?> 

T^US-^A, ig, ft. ^f>ux 
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[0060] (i$vm<DMi,>mm#m-c<Dnn®oM 
«. x^»*y>y. affi&UMffi*. ^t-Ait, 

*7**--f*>t-Aj&». &CVD. SECVD, 

^xvcvd, u— tf-cvD. "mm j ? *. i&sjg 
* * y - >ajgoJi i-tcft^s n-rw > if*mt>m 

10 [006 1 ] ±gBft&©»mgpcCEgl//d$tE£©iSl> 

g&. *F5fA-as«&^. ass«cfa»*w«B^f 

±©^m(**>e.«fi£$ nrt>^ c i^fiftg^if 6*a 
ifc. Jg^cciorti. IB. r*s~9*&p 

[0062] ±IBASjR««P©f#C^©!Cl>^«i^BtC 
fflC»S«m^>i'*©WffiiS^<!:l,rB. m«}ffii 
20 SJ£l/ttl,>. spy*U7^>. S/'j3>ffl 

tc. ±IBW«ffi^F^7^K^MS*s*ffifflSS©S<S 
[0 06 3] <ftg©x?*>i/> y^-5At^*fp 

©*S=&X2r^>y-riCitcJ:-o-C. ©S©Jt«M« 
30 [0 064]x,?>^M<!:l/T». ^i^> 

[o o 6 5 ] ■fb^x 7 ^>y«. K*^c>«r;u*yt 
[0 06 6] y^A&^j&fes&RjcX-c&sr* 

y?A. ★K^by^^A. R^ctie©?!^^®*^'^ 
40 ffit>e>ns. 

[0 067] y^Ait^&ftfc^TcfBai-T**^ 

fAt*S^©i^>ytil/ttt, fit®. SE®. 

^K. rv^ex^A^^ii^L/cr^*';*^. sc; 

[0068] y^Ai^&*fl:&ita>£jS7c#&aix,, 
^©^©x^^vyjstb-cti. *i'©#g? 

[0 06 9] y ^^At^J&ffett^STclR*^© 

j#^©x;,^>y?a[iu«. jsk. mm. mm. gmt* 
so i*©w«H. mtm-mmm, i&<tm=&i&m. r>* 
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CO 07 0] 'J*^A£^£f1;6&l>£Jg7cl&as^* 

[0 07 1 ] {b3*x -> 3->#<Dt§i£tC{&, 
£*fES£g7C*<i: 'J ^ Ai^fcfl^&t^&ISTcSi 

[0 07 2] HMfb^x » ^> ^g?«*r*ffifia 
tcmist^Enflnot:. m^b^tc^s-r^iL-agm 

[0 07 3] U^^Ai^ifPS^TC^-C^ST^ 
[0 0 7 4] y^A£^£*{1;6fcl*^7C5?ia^© 
[0 07 5] ^7X7i,f>ytt, Xs.^y/B©*/ 

[0 07 6] <figCD«ffiaS> *#EWCDm?lfeCDflffi* 
3 6 (CHS** C t 

[0077] #ifeiB<D:§i««®£&a-rs*m<t t,r 
«. y^>?A^*>423a-c#6«B?L*s^«^«3t 

j£> #y »wu-> (tt&ffl©?*^ 
i'*Wr-5>S^*i^lf6^5. •€■©*&£«. y^-7A 

-r * > * -*r u - k t * tf? xmtnK i- fcfeffi 
■ess. y^A^:*>*j§firs*m£SigKKcfp 

[0 07 8] < jt&©tHA7lig^> i!&©ttiA7JJa!^ 
fi@©y*9A<h^£flP6»&t>^7c3S#ES0 

g|KcS#ifl;©g|S#*i,--if-j§8 > ^rFiSS, 
V * -7 A & %t»^B7C^*> 

(*£ L-c-e©±«:y ^-fAi^^^iiTc^*^ 
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Axm-iam? * ? i #m Las* jot i/-r awr 

[007 9] _y£?Ar£^ 

iE&tt. JE&SBjfl. ^m^g^. gSftJfti- 

mmffihma. fa^tt*ei»«ss^K©r^5x-7A. 

r«. s«?S?tc^5£*fc©*sjf*L< . fciAtf. #y 
t- h 57;t^Dx^u>, ■? ?{bty x-r>, 

x^U> t *y b"U>. x^U>-^"p t'U>n^< 

y v-. ift/>-7ot' i/>-yi>s — ^ y v— , 
[0080] *^{*tt?tacmi^©^ffijsic;-c^j: < m 

[0081] iESrg^jMtt. m®$£mm<tv> j p&&£M 
mtwfi— jsatcffii > 6 n * . m&&mm{t®i-pm&£Lm 

30 fS^W-T^TC^r. Sc. Y. 7>f/^F, T?^ 
^^F. Ti. Zr. Hf. V. Nb. Ta. Cr. M 
o. W. Mn. Tc, Re. Fe. Ru. Os. Co. 
Rh. I r. Ni. Pd. Pt. Cu. As. Au£JS 

Etta*. n-m®&v&m<DT i . v. cr, m 

n. Fe, Co. Ni. CuiffiltSCiWIll 
[008 2] ±gejEffir&B!M{C«. S^^IS^k^^JB 

^HiiS^ttKc y ^-7 a^wu-cc»s fc©%ffii,»/c 
a«:iiS4-rsc£*i«it»©-c. m?fe©ssj»xe*Jististc 

r * SfiJ**s* 4. y * A^^WT -5iE@rS&JSf ©n 

ws&fo— ^tctt. ^Kfby^^A. $fc«y^-7A© 
ffifty^-^A. i8Ky^-7A v ig&y^Afci-©";* 

50 [0083] -b/-CU-$ 
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jE«©Js&£B5<-a§«*#-o-ct,>s. i/c. masses 

*U>. 7 7^8*81. tf'JTS Kfr 
5^a^T^3S©Mf4©i>©*5fflC»64i-5. Site. 

47 7 SUSHI? ^;bA*it>«^jS»W-c*S^7^^ 

coo84] mmm 

axtfmrZo 20 
too85] mMnvmmmmtttuxmMim* l 

<. 4>fc< t2 5-C-C©iS$Bl X 1 0-'S/cm« 
±*-5>C<t*saSl/< . 5 x l 0-' S/cmJ£Lb4>-SC 

[ 0 0 8 6 ] ^fi?ftt*. H,S0 4> HC1. HNO.tt 

v^^aa^> (l i ♦> <t^^^ef-r*> 

(BF'", PF*". CIO 4 -. CF.3SO'" . BP 
h 4 " (Ph : 7i-Ai) ) a><=>fifc.&iS. *s£VCtiti 

<DM&&zmi< » s t £ #-c tr s . -kse^msm 

tCtt. ^hU^A^*>. t>VVM.4*>, ^h^TJV 30 
[0087] m»?ff ©?§*«<!: L/-Ctt. T-fe h - h 'J*-. 

1. 2 -v^y h+^x^>. ^an-o-fe'v, 40 

^ h*~>x£>. 3 

e;i^>py>. zLtHb-f* 1 ?. flHbKx*v*. £{b* 
*x;l,. ttftx*7>JJk &<t\ fciC?cn6©lM 

[ 0 0 8 8 ] ±fa&i£tt:. «ttr*5:*\ 

*>. ^R§i4^*rr^*«j#is*?? so 



% 

1#l§¥8 - 5 0 9 2 2 

18 

1/ -C7ttifMfc£ i Bft*£ fcff o T «fc t». 
[0089] m»?«©ii?S«:B5±^4fc»{C. fMtt 

[ 0 0 9 o ] g?fe©Mg&£#& 

to 09 i ] i4<bi5«. -en-en. mB^fl^FMm 

4. a4<bH5(C*jC>-C. 3 0 0 1 4 0 0 fctftfg*^ 
tt. 3 0 1 i 4 0 1 «£@r£!&m. 3 0 3i4 0 3«iE 
SffigSH. 4 0 4ttiEg*«*. 3 0 5<t4 0 5»ft@ 

(fie* + 7 7) . 3 0 6±4 0 6{JiEgffi. 3 0 
7£4 0 7ttmfi?f?<!:-fe>'<U'-*-. 3 10£4 10IJ 

nm*v*zs#. 4 i n«&gffi. -c*s. 

[009 2] @4-^>S5<D®fe(Diffli:<D— F9tUr«. 
Jtgr§«aft3 0 1. 4 0 1 tl$.&LtcIEmi£<m3 0 
3. 4 0 3TtAl — £-3 0 7. 4 0 7 ZWoTEM 
IB 3 0 6 . 4 0 6 &Cffl<&i£#Sft?SI4*£ALfc&. ftg 
+ +^7305. 40 5i»SA, + >y3 10. 41 

»300, 4 0 0«H2Siy^3K:^l,fc«t^ft€it§tt 
^K30 1. 4 0 l©'J*'7A < !:£^£fP6£«,>£JS«: 

0 0. 4 0 O-eCDfeOAJy^^Ai^^fp^^l^JS 

[0093] U A«i?lfe©Mf4©giS. te^Cf 

®fe«Diffli[». *»*s+^*3n/cfe«sm*. *-& 

[0 094] iteiS^y*>^ 

*&I£aC5.*>^3 i o. 4 1 0©Mf4tL.-C». 7i.| 

[0 09 5] */c. 150^4 1 l©M^iL/T 
[0096] 

SHsS©®fe©IEffiffi3 0 6. 4064>fii+t?7 , 30 

5. 4 0 5©^<tLr«. X^yl/XXJ-A, #{c 
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[0 09 7] H4<tH5-C«iEgft3 06. 4 0 6^1 

i ^ X ? ©a^*f*»i»s C <h *sr * S. 
[0 098] 

04£S5K:«a^<*ftTi,>fci,»a*. mr&©rtE*^£ 
ofci l-cw:. :Ja> £jg# io 

->k ®SS&<t'©£^#taw*C<!:tt£FSlA>. 
[0 099] 

toioo] (mmwi) m&t&SLwmmftmttcff; 

50 S*P>K:W^L.fc5 o%-5 0%©**>-t;u 
5 A^JS* 5 w t JiO^Kifc* 'J 9 A*?§&tC 5 

$mi>rfim3 0 1 iLT«fflL.fc (^*>»y^A 

©£Sa«5£g8 0 5*P>CC*tl,T. J£ft©lll©&tt7 

[0101] iEgrSI&Hi l^-CB. mS?~^b-7>^> 
&Jttft'.;?9A€l : 0. 4<Ditm-cm&Ltc&> 8 0 30 

o -c-cflnigi i/r y * a - ^>K<t^*sss ofc. 
9<o&m®3mm (wt> 7{tb';x^>© 

5wt%4il^LN--»<? : ;l'-2-fB'; h*>£S5flni/ 
Mftcmil/fcfft. 7;USX£AfStC&:f|Jf£iS 

[0102] mfgffiCCtt. +#CC*#£SI:£l,fcx* U 
>#-i}**-h (EC) tV>J V (D 
MC) ©ISfiii^jg&K:. &7 v{t*>-jWL>)1-*}J,i&Z 
1 M (m o 1 / 1 ) &&Ltci><Z>ZmmLtc. 40 

[0i0 3]^u-*B, tfy^PtuvK©. 7ft 

:ft<hf»jffl?L7 v;l/A*1^> M -y^U 5 0 5 *P>© 
!?*{CiSgEUfcfc©*flH»fc. 

[01043 mint, K^r^=f>^x#HSv-cff 
©x^^u^^iEeffitc^AL/T. mmmmxotc 

7 ft:JAOftfc''<?*>j'rttHL'C. »;?-5AZ^« 

toio53 (.mmm2 > »jtijai*5fa^j:04«:^ 50 
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L/ fc«ISSr®«ii£© V * $ A - XWfoZttM 0 fc. 
[ 0 1 0 6 3 Sr ll@©fT3?S:trF©J*CtT -?tc. 
3 0 5 ? d >i?©T^ 5 -'i'Ajg* 5 %©*&ffc/7 'J £ 

A7k«Sig«:573-saLr«BD*x7^>yLfcS. 

$mV1c. ot»r. 5 0*C©2 Owt%©i&{tx?dr;l, 

*jgfficf-c577-saL/r. isiot^s-'Sa©- gj 

i^IS-CO. 4 5 * P >«T. SASS3-C2. OSJO 
>«TKft6i^(CSaSL/c. C©£#iJ5£g8 0 5 * 
PVtCfcfLT. ^tl©LU©St«8-C«>ofc. 

[0 1 0 73 -fe^U-^JCtt. Jl*2 5 5 ^D>©!j<y 
7" a b-u>S?©Sbffl?L7 ;bA£fflt>/c. 

[0 1 0 83 WTttSU&flS 1 i@SK or . 

[01093 (m&W3) mmtm&&ffimtt®6<t:7jk 
is-tdmmm®&o y A-^^m^ssufc. 

[01103 Sl«fefl!2 iK«©aifp-Cf^iSL./cftS©* 
^<ffl©Mtc#5;M£&ia£- 3 0 -C©x^*^Jii*K: 

"CI 0 5 *P>©/¥#-CSJj£U jgETl 5 0*C-CS?IS 

[01113 urismmmi tmmicux. nmz&z- 
[01123 (*ssW4) m&tm&Awmrm 4 ictk 
[0 1 1 3 3 *r. n®<D<mz&.T<D^m~c'<7^tc. 

3 0 5*a>J!©T*'5x$A?§£5%©:7 Wt*ffl& 

5 0^--/^-h;uoil*©il^ y**tto. I5 0*cr 
mziimLtc (®«y^>?A<!:^*^6^i»#S7c 

^X-tT^v^^#tt{«iyr^©ji5C^m»®*^f!S 
•T*^) . ^®W^iX7 9 ; >^a-C. iES 

i*fiSjriftS^S©ft!feit^-ritiiiLfc^®ffi3*i. * 
'Cri&^fflS-CO. 3 5^P>felT. SAWS-Cl. 7 

0 5 *n>cc*to-c. ^#T©lU©St«8-C*o/t. 

[01143 «T«*isw 1 tmmx. l-c. 
[01153 (m&m5) m&tm^Ltmmrm 4 icm 
[0 1 1 6] sr. ftffi©fpss*«T©^jia-ctfofc. 

30 OA f>*©T^5X^At& : *£#85©tf 'J 7 s>{b 

tryx7*>»: r-fe^ u>^7 ? ^ : 7 u-^t/SHiS* 

89:5:3: 3©Sfilt-Ci!£U N-^^JU-2 - 
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fn y F>*mmL-C-<--z.\~>kwmu. 3 5 5 

tC^SLr. 150"CtiEKSl,t7 0 5?B 
>if©Jt@*ff§?L/c. 

[0117] antmrnm 1 ipei(c l-c. 

iLXtc. 

[0118] (mmme) m&tm$.&mmt3:®4icm 
btc wmmww&D ocintfw l/c 

[0 1 1 9] *r. fi«©flpK£WT©*JOr*To/c. 
x?^y ?*L/c&©/<>*>^£;l-?§K:. 30 0 10 
^ 5.'>*<DT^5-^A© : tiSO. 1 5 £a>JiTF© 
- ^ Th&fflSl : fe3i*J©j<^;Hz^n-^?r9 0 : 
5 : 5©SfiJ£-Ci!^U *'>U>*aS»DLr^-^ h 
«(CL/3-^--C3 5 i*U>m<D~ y<r>vmt>C&f6 
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